In situ characterization of a NO-sensitive peroxidase in the lignifying xylem of Zinnia elegans.
The lignifying xylem from Zinnia elegans stems gives an intense reaction with 3,3',5,5'-tetramethylbenzidine (TMB), a reagent previously reported to be specific for peroxidase/H2O2. However, the staining of lignifying xylem cells with TMB is apparently the result of two independent mechanisms: one, the catalase-sensitive (H2O2-dependent) peroxidase-mediated oxidation of TMB, and the other, the catalase-insensitive oxidation of TMB, probably mediated by xylem oxidases which are specific from lignifying tissues. The catalase-insensitive oxidation of TMB by the Z. elegans xylem was sensitive to sodium nitroprusside (SNP), a nitric oxide (NO)-releasing compound that, when used at 5.0 mM, is capable of sustaining NO concentrations of 6.1 &mgr;M in the aqueous phase. This effect of SNP was totally reversed by 150 &mgr;M 2-phenyl-4,4,5,5-tetramethyl imidazoline-1-oxyl-3-oxide (PTIO), an efficient NO scavenger in biological systems, so the above-mentioned effect must be ascribed to NO, and not to other nitrogen oxides. This response of the catalase-insensitive TMB-oxidase activity of the lignifying Z. elegans xylem was similar to that shown by a basic peroxidase isolated from the intercellular washing fluid, which showed TMB-oxidase activity, and which was also inhibited by 5 mM SNP, the effect of SNP also being reversed by 150 &mgr;M PTIO. These results suggest that peroxidase was the enzyme responsible for the NO-sensitive catalase-insensitive TMB-oxidase activity of the lignifying Z. elegans xylem. Further support for this statement was obtained from competitive inhibitor-dissected histochemistry, which showed that this stain responded to peroxidase-selective competitive inhibitors, such as ferulic acid and ferrocyanide, in a similar way to the Z. elegans basic peroxidase. From these results, we conclude that this NO-sensitive catalase-insensitive oxidation of TMB is apparently performed by the Z. elegans basic peroxidase, and that the regulation of this enzyme by NO may constitute an intrinsically programmed event during the differentiation and death of the xylem.